Abstract The challenge for economies lies in boosting employment growth, not just by fostering entrepreneurship, but also by improving the growth potential of existing firms. Consequently, many studies have focused on assessing the dynamism of firms, and especially the capacity of high-growth firms (HGFs) to generate employment. This study aimed to identify HGFs in Spain during two periods, 2003-2006 and 2007-2010 and to analyse their characteristics and territorial distribution during the initial years of the economic crisis. Accordingly, a key area of inquiry of the study was the influence of agglomeration (in metropolitan areas, industrial districts and technological districts) on the locations of HGFs. To analyse the influence of location on the probability of firms being HGFs, a logit model was estimated. The main results supported the study's hypotheses that technological districts and large urban areas are significantly associated with the probability of firms being HGFs, because firms profit from comparative locational advantages offered by these areas. The importance of HGFs requires special emphasis in relation to Spain's context of economic crisis and high unemployment levels because of their significant contribution to employment generation.
Introduction
In the last few decades, business dynamics has emerged as an attractive field of research. The focus of recent studies has been on the potential growth of firms and their capacity to create jobs as basic conditions for improving the adverse circumstances prevailing in many countries, such as Spain, as a result of the financial and economic crisis. Based on the premise that firms are the central pillars for improving economic growth, these studies have primarily focused on the capacity of firms to generate employment, especially in a context of high levels of unemployment. Thus, researchers have emphasised the pivotal role of entrepreneurship in fostering economic growth within countries. The failure of a single definition of entrepreneurship to emerge undoubtedly reflects the fact that it is a multidimensional concept (Audretsch 2003) : new venture creations, new self-employment, intra-entrepreneurship… Therefore, the challenge for economies lies in boosting employment growth, not just by fostering new entrepreneurial activities, but also by improving the growth potential of existing firms.
Consequently, many studies have centred on an analysis of the dynamism of firms, and especially on the capacity of high-growth firms (HGFs) to generate employment. Despite the application of different methodologies in these studies, their results have revealed the same general pattern in relation to the remarkable contribution of a small group of firms to national employment growth. These firms have been defined as HGFs, with the youngest of them being termed 'gazelles' (Birch 1979; Gallagher and Miller 1991a; Birch and Medoff 1994; Kirchhoff 1994; Storey 1994; Birch et al. 1995; Autio et al. 2000; Schreyer 2000; Delmar 2003, 2006; Delmar et al. 2003; Acs and Mueller 2008; Bos and Stam 2011) .
The concepts of HGFs and gazelles have been widely accepted and used to identify firms with a high rate of annual growth over a period of 3-4 years. Despite the application of varying definitions to these concepts, a generally valid conclusion is that a significant percentage of net employment has been generated by HGFs (Audretsch 2012) . Furthermore, a positive relationship has been demonstrated between the existence of a significant percentage of HGFs and higher employment growth rates in many OECD countries (Hoffman and Junge 2006) . The critical importance of these firms for national employment has sparked growing interest among scholars who have analysed the main characteristics of HGFs, focusing their attention on key elements of HGFs that contribute to processes of growth and employment generation.
Many of these studies have focused on the characteristics of firms and industries, identifying a set of internal factors such as age, size, behaviours and strategies that have an impact on the developmental process of HGFs Davidsson and Delmar 2006; Moreno and Casillas 2007; Anyadike-Danes et al. 2009; Falkenhall and Junkka 2009; Levratto et al. 2010; Bjuggren et al. 2010; Daunfeldt et al. 2013) .
Focusing on the Spanish case, HGFs have mainly been analysed from a regional perspective (Hernández et al. 1999; Correa et al. 2003; Galve and Hernández 2007; Moreno and Casillas 2007; Amat et al. 2010 ) and, therefore, there are few findings that apply at the national level (López-García and Puente 2012; Segarra and Teruel 2014) . In some cases, national level analyses have been conducted although only focused on gazelles (De la Vega 2007; EOI 2007) . In general, these studies have highlighted the significant capacity of HGFs, such as the youngest HGFs in Catalonia, to create employment (Hernández et al. 1999; Amat et al. 2010) . López-García and Puente (2012) have noted that at the national level, fast-growing firms, categorised according to OECD indicators, created more than 250,000 net jobs within just 3 years. Moreover, these firms only represented the 1.5 % of the total population of firms. It is clear that HGFs are an important source of employment (Segarra and Teruel 2014) . In addition, based on their analyses of HGFs' contribution to employment, several international studies ranked Spain among the most dynamic European economies (Schreyer 2000; Hoffman and Junge 2006; BERR 2008; Hölzl and Friesenbichler 2010) .
Despite an increasing focus on HGFs, the review of the literature shows a clear lack of studies about the performance of HFG during the first years of the current economic crisis. The latest studies have been all conducted before the onset of the current economic crisis and, moreover, the most recent studies (Daunfeldt et al. 2015; Segarra and Teruel 2014) do not completely cover the initial years of the economic crisis. Due to a lack of evidence, this study tries to enhance the knowledge about the location and performance of HGF during a period characterised by an intense decline of the economic activity and high rates of unemployment.
Furthermore, little is known about the impact of location on the growth of firms (Acs and Armington 2004; Audretsch and Dohse 2007; St-Jean et al. 2008; Barbosa and Eiriz 2011; Bogas and Barbosa 2013) . There are some studies that analyse the location of HGFs at regional level or in urban areas (Acs and Mueller 2008) although there is still not enough evidence about the influence of spatial agglomeration areas on the location of HGFs. The concentration of firms in areas as technological districts or large urban areas should be a factor with a significant influence on the location decision of firm. In addition, firms should also find the best conditions to achieve high-growth rates because the competitive advantages that are generated inside these areas. In that sense, this study tries to provide new evidence about the influence of location and, more specifically some types of agglomeration areas, on the probability of firms obtaining high-growth rates and, therefore, being HGFs. Therefore, this study had two main objectives. The first objective was to identify HGFs and assess their contribution to employment during two periods, namely, 2003-2006 and 2007-2010, corresponding to the years before the onset of the economic crisis and the initial years after its onset, respectively. The selection of these two periods is appropriate given our intention to contribute to the literatures on entrepreneurship and the business cycle (Fritsch et al. 2013; Alcalde and Guerrero 2014; Sanchís et al. 2015) . The analysis of location of HGFs was the second objective and, more specifically, to analyse the location of HGF in Spain and, more specifically, the location of HGF in different types of spatial agglomerations as industrial districts, technological districts, large firm areas and urban areas, especially large urban and metropolitan areas. Different competitive advantages generated inside these areas (i.e. easier access to advanced business services) could explain why concentrate a significant percentage of HGFs rather than in other locations.
Our data were primarily obtained from the Iberian Balance Sheet System (SABI) developed by Bureau van Dijk. The methodology entailed three steps: identification of HGFs, and their contribution to employment during two periods (2003-2006 and 2007-2010) ; a descriptive analysis of HGFs during the recession; and estimation of a logit model to test the influence of spatial agglomeration to ascertain whether agglomeration in areas such as large urban areas or technological districts influenced the probability of a firm being a HGF even in a general context of decrease in economic growth and rising unemployment.
The paper is organized as follows. The second section presents a review of the literature on HGFs, linking location with processes for developing high growth. The third section identifies HGFs in Spain and their locations based on an empirical study.
The fourth section presents the results of estimation with a logit model to determine the main factors that influence the probability of firms being HGFs, with a particular focus on location. The final section presents the main conclusions of the study, highlighting its contributions, limitations and implications for future research.
A review of the literature on HGFs Location as a factor in the development of high-growth firms Location is considered an influential factor in the development of HGFs as this process can depend on the characteristics of the geographical environment (Acs and Armington 2004; Hoogstra and van Dijk 2004; Audretsch and Dohse 2007; St-Jean et al. 2008; Barbosa and Eiriz 2011; Bogas and Barbosa 2013) .
Few studies have focused on the territorial dimension of HGFs, thereby providing empirical evidence on their locations. The conclusions of these studies also differ. Within the literature, there is agreement that HGFs can be found in all regions and in other types of territorial units. However, some studies have found that HGFs are disproportionately concentrated in urban areas (Acs and Mueller 2008) or in certain regions (Gallagher and Miller 1991b; Stam 2005) . Conversely, others did not find any location effect (Vaessen and Keeble 1995; Davidsson et al. 2002; Audretsch 2012) .
Thus, a review of the literature was conducted to compile empirical evidence that highlights the importance of agglomeration in relation to firms' locations specifically in industrial districts (ID), local manufacturing systems of large firms (LFS), technological districts (TD) and large urban areas (LUA), and its influence on the competitiveness and growth of firms.
In general, locational benefits are associated with comparative advantages in terms of inputs, costs or market locations. They are also related to the effects of spatial agglomeration on firms. The literature on industrial districts and large firm systems and clusters reveals that environment is a key element that determines the competitiveness of firms concentrated within these spatial agglomerations. Several studies have emphasised the positive influence of intense interactions and cooperative links forged between firms and institutions located within industrial districts and clusters on the competitiveness of local firms (Becattini 1992; Bellandi 1986; Sforzi 1992; Brusco 1992; Porter 1990 Porter , 1998 Boix and Trullén 2011) . In that sense, firm's performance could be enhanced and, as a consequence, more employment can be generated in these areas. On the basis of these arguments, we propose the following hypothesis: Hypothesis 1. A firm's location in an Industrial District (ID) has a positive and significant effect on the probability of it being a HGF. Hypothesis 2. A firm's location in a Large Firm System (LFS) has a positive and significant effect on the probability of it being a HGF.
Many studies have emphasized that firms located in high technology areas can benefit from agglomeration economies and enhance their competitive advantages through easier access to knowledge flows generated by firms, public and private research centres and training institutes. Knowledge production by these agents
represents the critical mass required to promote R&D projects (Camagni 1991; Audretsch and Feldman 1996; Russo 2002; Cooke et al. 2004; Acosta et al. 2011; Molina-Morales et al. 2014) . Location within high-tech areas can, therefore, be considered an influential factor in the development of HGFs.
Based on these arguments, we hypothesize that:
Hypothesis 3. A firm's location in a Technological District (TD) has a positive and significant effect on the probability of it being a HGF.
The environment of firms can also contribute to their growth, especially in metropolitan areas (Wiklund 1998) . Large urban areas can facilitate firms' access to advanced services, highly skilled workers within labour markets, knowledge, financial resources, risk capital firms, and high levels of public infrastructure and services (Glancey 1998; Eberts and McMillen 1999; Fujita et al. 1999; Fujita and Thisse 2002; Rosenthal and Strange 2004; Espitia-Escuer et al. 2015) . The probability of achieving high growth is greater for firms located in areas characterised by industrial diversity and agglomeration of services than for firms that are not located in such areas. Thus, HGF status can be attributed to a significant extent to the environment of firms.
On the basis of these arguments, we propose the following hypothesis:
Hypothesis 4. A firm's location in a Large Urban Area (LUA) has a positive and significant effect on the probability of it being a HGF
Characteristics of HGFs
Studies conducted on the characteristics of HGFs have provided strong empirical evidence of the existence of an inverse relationship between the size and age of a firm and its growth Davidsson and Delmar 2006; Moreno and Casillas 2007; Anyadike-Danes et al. 2009; Falkenhall and Junkka 2009; Levratto et al. 2010; Daunfeldt et al. 2013) . Specifically, an inverse relationship between the age and growth of firms has been confirmed by studies conducted in countries such as the UK (Dunne and Hughes 1994; Storey 1999) , Italy (Arrighetti and Lasagni 2013) and Spain (López-García and Puente 2012). Moreover, studies of HGFs have revealed that a sector of activity has an ambiguous effect on the process of growth of these firms. Cross-sectoral studies have revealed overrepresentation of HGFs in the service sector (Henrekson and Johansson 2010) . Other studies have determined that there is a higher probability of finding HGFs within knowledge-intensive sectors than within traditional manufacturing sectors that are associated with a very low HGF presence (Levratto et al. 2010 ). However, some researchers have argued that other elements such as marketing activities and successful strategic management can generate competitive advantages that determine a firm's expanded growth (Porter 1998) . Although the percentage of HGFs in sectors characterized by low technology, mature markets or economic decline should be lower in comparison to contrasting sectors, these firms can, in fact, be found within any economic sector (Davidsson and Delmar 2006; Anyadike-Danes et al. 2009; Coad and Hölzl 2010) .
In relation to the internal variables of firms, both financial and capital structures have been found to influence the growth process of small and medium enterprises (Moreno and Casillas 2007; Bjuggren et al. 2010; Levratto et al. 2010) . Specifically, in their analysis of a firm's profit, Moreno and Casillas (2007) found that HGFs had lower solvency and liquidity than other firms.
Even though there has been an increasing focus on HGFs and their relevance, there is still no evidence regarding the performance of HGFs in Spain during the last economic crisis. Moreover, a review of the literature revealed the absence of location as an explanatory factor in HGF development. Our study, therefore, contributes to the literature through an analysis of the characteristics of HGFs and their contribution to employment in Spain in the context of business cycles, while enhancing the knowledge base regarding the location of HGFs in Spain.
An empirical analysis of HGFs in Spain Methodology and data
The study applied the definition of HGF provided by the OECD (2007) to identify such firms and their locations within Spain. Following this definition, here a HGF refers to a firm with an average annualised growth in employment, or turnover, exceeding 20 % in a 3-year period.
1 In addition, firms must have 10 or more employees at the beginning of the analysis period to qualify as HGFs.
Our data were primarily obtained from SABI which provides information on 1.25 million firms in Spain.
2 A data set was selected with representatives from all sectors reflecting the evolution of firms between 2003 and 2010. This period was then divided into two phases: 2003-2006 and 2007-2010 . The latter period encompassed the initial years of the economic crisis and constituted the main analysis period. There were two prerequisites for selecting firms. The first was a minimum firm size comprising 10 employees at the beginning of each period. The second was the stipulation that the selected firms were active at the end of each period. Application of these filters yielded data on 126,330 firms for the first period and 84,861 firms for the second period. Growth criteria based on OECD's (2007) definition of HGFs were then applied to these datasets.
The location analysis is focused on the following three categories:
-Specialised areas: industrial districts (IDs), local manufacturing systems of large firms, or large firm systems (LFSs) and technological districts (TDs); -Urban areas, including small urban areas (SUAs) with populations of between 10,000 and 50,000 inhabitants and large urban areas (LUAs) with more than 50,000 inhabitants; -The metropolitan areas of Madrid, Barcelona, Valencia, Sevilla and Bilbao.
The location analysis of HGF in industrial districts uses the identification of 205 industrial districts in Spain carried out by Boix and Galletto (2006) . These authors identify local labour systems of small and medium firms that are specialised in manufacturing. In addition, the main industry in which the district is specialised is also comprised by small and medium enterprises. In general, IDs are associated with traditional and mature industrial sectors (textiles, footwear, ceramic tiles and other low-tech sectors. In the case of Manufacturing Local Systems of Large Firms, Boix and Trullén (2011) identified 66 manufacturing systems with a predominance of large firms in the main industrial specialisation. Finally, we define technological districts as territorial agglomerations that concentrate not only high technology manufacturing but also high technology research. In general, TDs are associated with high-tech sectors (industry and services), and agglomeration advantages are based on urbanisation and structural diversification. To identify HGF in these areas, we use the contribution by Santa María et al. (2012) in which 39 technological districts are identified in Spain. We followed the definitions of urban areas contained in the Statistical Atlas of Urban Areas of the Spanish Infrastructures Ministry for LUAs and SUAs. 
Identification of HGFs and their contribution to employment
The results of the analysis indicate that between 2003 and 2006 when the Spanish economy was still growing, percentages of HGFs by employment and turnover of firm populations were 5.7 and 13.2 %, respectively (see Table 1 ). This percentage rose to 15.5 % when both variables in the definition of HGFs were used indistinctly. When they were applied together to identify HGFs, the percentage was 3.4 %.
Comparing these results with those obtained for the period 2007-2010, the percentages for the latter period were significantly lower. HGFs by employment represented only 2.8 % of firms, while the percentage of HGFs by turnover was 7.8 %. Moreover, the percentage of HGFs by employment, or by turnover, declined to 9 % and further to just 1.6 % when both variables were used together to identify these firms.
During both periods, percentages of HGFs corresponded with those obtained by other studies. According to a study by OECD (2009), the number of HGFs, defined by employment, ranged from 3 to 6 % and those defined by turnover ranged from 8 to 12 %. In the case of Spain, it is evident that during the growth period (2003) (2004) (2005) (2006) percentages of HGFs remained close to the upper limit of the range. However, with the onset of recession, they dropped below the minimum values of the ranges cited for the OECD study.
During the first expansionary period, 565,000 new employment positions were created by HGFs, resulting in a growth rate of 71.8 %. By contrast, other firms suffered a total loss of nearly 875,000 jobs. 4 Because of these different paths in the evolution of employment between 2003 and 2006, the weight of HGFs increased from 12 % to more
than 22 % of the total population of firms. The remarkable increase in turnovers (128.7 %) achieved by HGFs during this period is noteworthy, while the turnovers of other firms grew by just 5.9 %.
Despite the economic crisis that prevailed during the period 2007-2010, the employment growth rate achieved by HGFs in Spain exceeded 50 %, implying the creation of 200,000 new jobs, while 600,000 jobs were lost in other firms during the same period.
5 These results highlight the considerable importance of HGFs as these 6 can be attributed to their capacity to create new employment not only during a period of economic growth, but also during the crisis years when Spain recorded its highest unemployment rate in decades. As previously discussed, although HGFs represented only 9 % (by employment or turnover) of the total number of firms, they have been able to generate more than 200,000 new jobs.
As Table 2 shows, a significant percentage of HGFs (36.2 %) can be defined as gazelles (in existence for five or less years). These younger firms have contributed 22.6 % of the overall employment generated by HGFs. In addition, a higher percentage of HGFs correlates with a decrease in the age of firms. This confirms our assumption that there is an inverse relationship between age and a high level of growth of firms, discussed in section two.
Our analysis of the size of firms revealed over-representation of small and medium HGFs, although large HGFs (with more than 250 employees) had significant weight in their size category. Evidently, large firms are an important source of jobs in absolute terms. However, small and medium HGFs have made a greater contribution to net employment growth as their average growth rate is near 60 %.
We analysed the firms' technological intensity levels by applying the technological classification framework developed by the Spanish National Statistics Institute (INE). This classification framework, using the National Classification of Economic Activities, includes three main categories: high-tech manufacturing activities, medium-hightech manufacturing activities and high-tech services. 7 The results of our analysis, shown in Table 3 , reveal that HGFs were mainly concentrated in high-tech sectors, especially high-tech services for which the percentage of HGFs was significantly higher than that of HGFs engaged in other activities.
The location analysis is focused on industrial or technological activities specialised areas, such as industrial or technological districts, as well as on metropolitan or large urban areas. Table 4 shows, the density of HGFs in Spain was greater in TDs than in other specialised areas. Thus, 45.64 % of HGFs (3481 firms) were located in TDs, accounting for 10 % of the total firm population in these areas. These results correlate with the empirical evidence (reviewed in section two) on the high probability of finding HGFs in knowledge-intensive and high-tech service sectors. Conversely, numbers of HGFs located in IDs and LFSs were significantly lower than those in TDs. It was observed that the average employment growth of HGFs in all four specialised areas was at least 40 % higher during the period 2007-2010, while employment was slashed by the rest of the firms during this period.
The results of the analysis also revealed a high concentration of HGFs in LUAs (50.3 % of all HGFs) and especially in the metropolitan areas of Madrid and Barcelona (30 % of all HGFs). This latter percentage is remarkable as these metropolitan areas represent 24 % of the total population of firms. In addition, it should be noted that these metropolitan areas have also been identified as TDs. These results support the hypothesis that urbanisation economies are a significant factor in the location of HGFs that aim to profit from the comparative advantages offered by urban areas.
At the municipal level, some municipalities have a relatively high number of HGFs considering their firm populations. To identify the most dynamic municipalities, two filters were applied. The first stipulation was that a municipality should have at least five HGFs. The second stipulation was that the percentage of HGFs in relation to the total population of firms was at least twice the national average. The application of these filters yielded 36 municipalities, that is, 4.14 % of the total number of HGFs, with these firms also representing 18-30 % of the total firm population. Table 5 shows that of the top 10 municipalities, ranked by the number of HGFs within them, Alcobendas and Tres Cantos, in the Madrid region, accounted for 71 HGFs or 22 % of the HGFs in the 36 municipalities analysed in the study. These two municipalities were characterised by their proximity to the main towns (less than 15 km). In addition, they belonged to Madrid's metropolitan area. The results of the analysis for the municipality of La Rinconada, which is located in close proximity to Seville, were similar.
In sum, a significant percentage of HGFs were concentrated in TDs (which include both metropolitan and other urban areas such as Madrid or Barcelona). Therefore, the potential growth in employment of these areas could have been greater than that in other areas because of high-tech activities developed within them. The next section presents a more in-depth analysis to estimate the influence of these areas and other variables on the probability of a firm achieving high growth. We analysed the influence of the selected variables on the probability of a firm being an HGF during the period 2007-2010. 9 To do so, we estimated a logit model where the dependent variable was defined as a binary variable, with a value of 1 assigned to HGFs and 0 to other firms. The logit model was expressed as follows: 
The probabilities of the dependent variable indicating 'success' (being an HGF) and 'failure' (not being an HGF) were defined as follows:
A logit model is more efficient than a linear probability model at estimating probability related to a binary variable. For example, marginal effects are taken as fixed in the linear probability model as Pr(Y=1/X) increases linearly with X. However, because probability in a logit model is expressed as a non-linear function that includes independent variables, marginal effects can be estimated to enable changes in Pr(Y=1/ X) to be observed when one independent variable varies in one unit.
Specifically, we used the following specifications for the logit model:
where HGF, as the dependent binary variable, took a value of 1 if firm i was identified as an HGF (a firm that had achieved high growth in employment and/or turnover). For other firms, a value of 0 was assigned.
Based on the data, and on the theoretical and empirical perspectives discussed in section two, we considered the following explanatory variables included in the vector Loc i as dummy variables: IDs, LFSs, TDs, and LUAs (this category includes metropolitan areas and urban areas with more than 50,000 inhabitants). -H 1 . A firm's location in an ID has a positive and significant effect on the probability of it being a HGF. -H 2 . A firm's location in an LFS has a positive and significant effect on the probability of it being a HGF. -H 3 . A firm's location in a TD has a positive and significant effect on the probability of it being a HGF. -H 4 . A firm's location in a LUA has a positive and significant effect on the probability of it being a HGF.
To control for firm-specific characteristics, we added the following internal variables. Age i was the firm's age at the beginning of the analysis period (2007). Log_Employment i was the log of the number of workers at the beginning of the analysis period. Economic Profitability i was the ratio of operational results before interest and tax to total assets at the beginning of the analysis period. Debt Ratio i was the ratio of total debt to total assets at the beginning of the analysis period. Tech i was a vector that included dummy variables for the technological levels of firms, with the category 'non-technological firms' used as the base reference for the parameter estimation. The last variable, ε i ; was a random error term. Each of these variables is listed and described in Table 6 which also indicates the expected effect for location variables. As the last step, four models were estimated for each type of area included in the variable Loc i .
Here, we discuss some considerations related to the database used for our study. Our sample entailed a sizeable gap in the number of firms included in each of the two groups of firms (HGFs and non-HGFs). Thus, the ratio of HGFs to the total sample was 1 to 10. In a seminal work, Cramer (1999) posited that if the number of HGFs was very low compared with that of the rest of the firms, estimation of the probabilities associated with HGF = 1 could be lower than those related to non-HGFs. Consequently, the goodness-of-fit of the logit model could have been poor because of the unbalanced sample.
10 Therefore, we obtained a random stratified sample by size and activity sector for non-HGFs for the estimation of our logit model. Consequently, the sample for nonHGFs was also balanced in terms of size and sector of activity 11 compared with the same categories for HGFs. In addition, a multicollinearity test was applied to all of the variables.
12 Table 7 shows the results of the estimation. It includes information on the values used for testing the goodness-of-fit of the model and on the Hosmer-Lemeshow values regarding the predictive capacity of the model. The Cox-Snell R-squared and 10 The estimation of the model using the whole dataset showed 97 % predictive accuracy (Total). However, only 3 % was correctly predicted for HGF = 1 (Yes) 11 The sample was obtained using the following basic sectoral classification: agriculture, industry, services and construction. 12 A linear regression was estimated to obtain collinearity statistics, enabling the removal of those variables with a Variance Inflation Factor (VIF) higher than 10. This process was carried out repeatedly to obtain the final data set. The influence of agglomeration appeared to be significant. As the results for Model 3 indicate, a firm located in a TD had a significant probability of being an HGF. Conversely, a negative and significant effect was associated with IDs (Model 1). These contrasting results can be attributed to the defining characteristics of these two areas in relation to agglomeration. Therefore, it is difficult for a firm located in one ID to find opportunities to achieve strong growth within a short period of time, despite the competitive advantages offered by these areas. By contrast, the a combination of competitive advantages (e.g., knowledge spillovers, highly qualified human capital and advanced services) in TDs, and high growth rates of some sectors (e.g., internet services), places firms in a better position to achieve high growth at a fast pace.
The results for Model 4, relating to the effects of urban economies and other competitive advantages, support the assertion that LUAs have a positive and significant effect on the probability of a firm being a HGF. As many TDs are also LUAs, this result was anticipated. It also indicated that the values of the coefficients for TDs and for LUAs were very similar. These results confirm the importance of location in high-tech areas. Firms can benefit from agglomeration economies and enhance their competitive advantages through easier access to knowledge flows generated by firms, public and private research centres and training institutes. (Camagni 1991; Audretsch and Feldman 1996; Russo 2002; Cooke et al. 2004; Acosta et al. 2011; Molina-Morales et al. 2014) .
Also, our results imply that the environment of firms can also contribute to their growth, especially in metropolitan areas (Wiklund 1998) . Large urban areas can facilitate firms' access to advanced services, highly skilled workers within labour markets, knowledge, financial resources, risk capital firms, and high levels of public infrastructure and services (Glancey 1998; Eberts and McMillen 1999; Fujita et al. 1999; Fujita and Thisse 2002; Rosenthal and Strange 2004; Espitia-Escuer et al. 2015) .
Our findings differ from those by the literature on industrial districts and large firm systems and clusters reveal that environment is a key element that determines the competitiveness of firms concentrated within these spatial agglomerations (Becattini 1992; Bellandi 1986; Sforzi 1992; Brusco 1992; Porter 1990 Porter , 1998 Boix and Trullén 2011) . The different results may depend on differences in the time period considered (great economic and industrial recession).
As it has mentioned in BLocation as a factor in the development of high-growth firms^subsection, different studies about the location of HGFs points out to the argument that HGF are not concentrated in any particular region or at any special location and, moreover, tend to be diffused across geographic space (i.e. Audretsch 2012). However, our results suggest that HGFs tend to benefit from being located in geographic clusters and agglomerations, especially technological districts and metropolitan areas. These results are, therefore, in line with those obtained by authors as Stam (2005) or Acs and Mueller (2008) about the concentration of these firms in specific areas or regions.
The results obtained for the control variables were stable for all of the models, and the estimated parameters conformed to the empirical evidence discussed in section two. The results also indicated that there was an inverse and significant relationship between the ages of firms and the probability of their being HGFs. This result corresponds to that of other empirical studies (discussed in BA review of the literature on HGFsŝ ection). Moreover, it supports the hypothesis that younger firms may show a higher probability of achieving high growth than older firms. The variables of economic profitability and debt ratio were also found to be significant, implying that they may play an important role in the growth process of firms. When the technology level of firms was introduced within the model, high-tech industries and, especially services, were found to have strong and positive effects on the probability of a firm being a HGF.
Conclusions
Studies that have focused on the dynamics of firms have highlighted the considerable importance of HGFs. Although these firms represent a low percentage of the total
population of firms they contribute significantly to employment creation. Consequently, they have been the focus of this study, given that Spain is undergoing a deep economic crisis associated with the highest levels of unemployment within the European Union. Since 2008, unemployment figures have steadily risen, although a group of firms (mainly HGFs) have been able to generate new jobs. The descriptive analysis conducted for this study provides evidence on the positive contribution of HGFs during the economic recession between 2007 and 2010, despite the fact that they only represented 9 % of the total firm population. Net employment within HGFs grew by 54.1 %, although these new jobs were not sufficient to counteract the strong growth of unemployment. The economic importance of HGFs was evident during both expansionary and recessionary periods. These findings are transferable for conducting international comparative studies using a methodology to identify HGFs that is endorsed by the OECD. Therefore, an essential aspect of fostering economic development is providing support to HGFs, because these firms usually lead innovation and employment generation. The findings of this research show that HGFs are mainly associated with high-tech activities, and especially high-tech services, with significantly higher percentages of HGFs engaged in these activities compared with other activities. We also examined the locations of HGFs, focusing, in particular, on the role of spatial agglomeration. Overall, the results of the study indicated that the high probability of a firm being an HGF could be linked with the following profile: a high-tech firm (especially a high-tech services firm) located within a TD or a LUA.
A number of policy recommendations can be drawn from these results. First, however, we wish to emphasise that heterogeneity in the characteristics of HGFs hinders the design of an overall policy to support the development and consolidation of such enterprises. A micro-level policy design that is territorially and/or sectorally based may be the most appropriate one in this context. Therefore, a priority for policymakers should be to encourage the creation of firms within areas that specialise in high-tech industrial sectors and services, not only to boost the probability of creating new employment, but also to foster the creation of new firms based on innovation, R&D and knowledge activities. Another argument that support this statement is that a significant percentage of young firms (the 22 % of firms up to 5 years old) are HGF; so, it is essential to introduce policy initiatives that support and promote new firms as a path towards the creation of employment opportunities to reduce the current high levels of unemployment.
Several studies have noted that the process of determining which firms will become HGFs and when this will occur is very complex. Nevertheless, there are some economic policy measures that can be applied to foster the growth of firms. These include enhancement of the entrepreneurial environment, promotion of entrepreneurship, helping firms (especially small and medium-sized firms) to access more financial resources or fostering R&D and innovation activities. In the same line, as Davidsson and Delmar (2006) suggest, economic policies should be designed to support HGFs within every sector to promote employment generation.
The contribution of HGFs to growth and employment has evidently been outstanding considering the negative consequences of the recent economic crisis such as the Two recent studies have sought to illustrate the best approaches for orienting policymakers to support fast-growing companies. The first study by Kolar (2014) , conducted for the European Union, analysed policies for supporting high-growth innovative enterprises. The second study, conducted by Brown and Mason (2013) , focused on policies that support emerging growth companies.
In addition, the literature identifies a number of key policies to promote high growth firms. One important policy is to improve the business environment. A particular emphasis should be on reducing or removing obstacles to growth, such as regulatory burdens and administrative red tape. These barriers to growth should be investigated in-depth, as Audretsch (2012) suggest, to increase the efficiency of those policies designed to promote HGFs. Nevertheless, the Spanish Government have introduced a restrictive tax regulation that reduce the incentives for firms to increase their size. As a higher fiscal tax is applied when a turnover of more than six million euros is reached, firms are discouraged to growth up to this level. Moreover, different regional regulations and limitations to access to financial external resources are also elements that are hindering firm's growth in Spain.
This study is not without limitations. First, the database used for the study did not provide exhaustive information about multi-plant firms and, therefore, the location analysis was limited to firm-level data. In addition, information about mergers and acquisitions was also not available. Other limitations were associated with the OECD definition of HGF used in the study. On the one hand, this definition did not take into account businesses with less than 10 employees (thereby excluding the dynamics of micro-firms). However, the OECD (2007) recommends not to include these firms as the analysis can be biased as firms growing from only one to two employees would be considered a HGF despite their micro size. On the other hand, only firms that were active at the beginning and at the end of the analysis period were considered. Thus, new jobs created by new firms during the analysis period, as well as the effect of closure of companies, were not considered. Finally, the location analysis is limited as it has been only focused on areas of agglomeration and, also, a comprehensive analysis was not conducted for the period of economic prosperity.
Moreover, some issues of inquiry will need to be addressed in future studies. These include an analysis of a specific group of HGFs such as gazelles (the youngest HGFs), in-depth analysis of location based on other types of territorial units or to include new explanatory frameworks such as the relevance of economies of agglomeration or the performance of HGFs that are located in rural areas. 
